Introduction 42
Understanding patterns of dispersal is a major goal in ecology and conservation 43 biology (Botsford et al., 2009; Cowen et al., 2007; Warner & Cowen, 2002) . These colonies that pre-empt space and compete with scleractinian corals (Andréfouët et al., 91 2014; Dubé et al., 2016) . Despite their importance in reef community dynamics, fire 92 corals have been relatively understudied and not much is known with respect to their 93 reproduction and dispersal patterns. Millepora species are broadcast spawners that 94 alternatively reproduce by shifting from sexual reproduction to asexual pathway of 95 fragmentation (Bourmaud et al., 2013; Lewis, 2006) . The use of sexual/asexual modes 96 of reproduction has been recorded in Millepora platyphylla at Moorea (Society 97 Archipelago, French Polynesia), where habitat specific environmental conditions are 98 thought to determine the levels of clonality (Dubé et al., 2017b) . The spatial distribution 99 of clone mates on a barrier reef (as in Moorea) has demonstrated that the dispersal of 100 asexual fragments in fire corals was heavily influenced by an across-reef gradient of 101 wave energy from offshore reefs towards lagoonal habitats (Dubé et al., 2017b) . 102 However, it remains unknown whether the dispersal of their sexually produced 103 propagules is driven by cross-reef transport and dispersal among adjacent reef 104 habitats. Although such information is crucial for understanding the replenishment and 105 recovery of marine populations, there is no genetic study that has identified patterns of 106 sexual dispersal and recruitment in these important reef-building species. borders were georeferenced by determining their position along the transect-line (0 to 140 300 m) and straight-line distance from both sides of the transect (0 to 10 m). From 141 these measures, each colony was mapped with x and y coordinates. A map of the 142 locations of each colony was produced using R (R Development Core Team, 2016) . 143 The colony size (projected surface) of each colony was estimated (in cm 2 ) from 2D 144 photographs using ImageJ 1.4f (Abràmoff et al., 2004) . To determine the gender in 145 Millepora it requires the presence of medusoids at the surface of the colony as well as 146 their release in the water column to observe the reproductive gametes (oocytes and 147 sperm sacs). Such observations are difficult in the field and have only been made from 148 specimens in aquariums so far (Bourmaud et al., 2013; Lewis, 1991; Soong & Cho, 149 1998; Weerdt, 1984) . Consequently, the sex of the colonies was not determined for 150 this study. Small fragments of tissue-covered skeleton (< 2 cm 3 ) were sampled during 151 field surveys and preserved in 80% ethanol and stored at -20°C until DNA extraction. (Table S1 ).
158
Further details on these loci and the genotyping procedure are described in Dubé et 165 Multilocus genotypes (MLGs) were identified in GENCLONE version 2.0 (Arnaud-
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Haond & Belkir, 2007). To assess the discriminative power of the microsatellite 167 markers, we estimated the genotype probability (GP) for each locus and a combination 168 of all loci in GENALEX version 6.5 (Peakall & Smouse, 2006) . Colonies (ramets) with 169 the same alleles at all loci were assigned to the same MLG (genet) and considered to 170 be a product of asexual reproduction when GP < 0.001. To evaluate the probability 171 that two identical MLGs arise from distinct random reproductive events, the probability were assessed with a permutation procedure (N = 1000) implemented in GENETIX 180 version 4.02 (Belkhir et al., 1996) . Pairwise relatedness coefficient (Lynch & Ritland, 181 1999) and pairwise geographic distances between colonies were computed in 182 GENALEX. analyses, only mature colonies (> 20 cm 2 ) were considered as potential parents.
188
Colonies smaller than 20 cm 2 were considered as juveniles (i.e. non reproductive proportions among geographic distances were tested using two-tailed proportion tests. Table 1 ).
231
In total, 978 multilocus genotypes (MLGs) were detected in the entire population (from 232 3160 colonies genotyped) and 282 of them belonged to clonal lineages (many colonies 233 of the same genotype) with GP values ranging from 3.1E-16 to 1.0E-06 for all loci 234 combined. Overall, 84% of adults were clones indicating that asexual reproduction 235 prevails for population renewal. Sixty-five percent of juveniles had at least one clone 236 mate. In total, 677 juveniles were genetically identical to one of the sampled adults.
237
Given the low P(ID) value estimated (4.5E-08), these 677 juveniles (out of 1059) were 238 removed from the pool of potential offspring as these clones are assumed to result revealing its high reliability for parentage assignments (Table S1 ).
255
Parentage analysis and recruitment 256 Parentage analysis assigned 58% of all juvenile samples (216 of 375) to parents that 257 were sampled within the study area (self-recruits, Fig. 2 and Table 1 ). Seventy-six 258 percent of these self-recruits (165 of 216) were found within the mid slope, although 259 the contribution from self-recruitment was significantly higher in the back reef habitat 260 (Proportion test, P < 0.001, Table 1 ). Only 7% of self-recruits (25 of 375) had at least 261 one parent located in one of the other habitats surveyed, suggesting more limited inter- (Table S2 ). Furthermore, the mean pairwise genetic relatedness between parents 274 contributing to self-recruitment (mean r = -0.011 ± 0.002 SE) was less than the 275 average among all the potential parents surveyed in the study area (mean r = -0.002 276 ± 0.151 SE), indicating that inbreeding was limited.
278
While most local parents produced only one offspring each (51%), 32% of them 279 produced three or more offspring within the study area. We identified four parents with 280 more than five assigned offspring. One parent produced seven offspring and three 281 other parents produced five offspring each within the study area ( Fig. 3 and Fig. S3 ).
282
Of these four families (one parent and several offspring), two were from clonal parents 283 ( Fig. 3C and Fig. S3 ). Clonal replicates and colony size of parents do not increase the 284 number of offspring produced in the population (r = 0.067, P = 0.514 and r = 0.053, P 285 = 0.605, respectively). Furthermore, the mapping of these families revealed that 286 offspring settled parallel to the reef crest in alignment with the location of their parents 287 ( Fig. 3 and see Table S3 for details on each family). Table 2 ).
299
Over the 375 offspring surveyed, 78 (21%) were involved in a full sibling relationship.
300
Among these, 13 were assigned to local parent pairs, 40 to local single parents and 25 301 were from parents that were outside our field surveys. 132 offspring (35%) were also propagules is in contrast with the one reported for those that were produced asexually 369 in the same fire coral population (Dubé et al., 2017b) . In fact, asexual fragments were 370 distributed perpendicularly to the reef crest, perfectly aligned with wave energy 371 dispersal (see Fig. S2 for dispersal pattern of clones). A high proportion of juveniles 372 was also reported on the mid slope, an exposed reef where wave energy is reduced 373 (Hearn, 1999) . As previously described in some Caribbean reefs (Paris & Cohen, 374 2004), water displacement decreases with increasing depth suggesting that larval 404 Even though adults were mostly clones, we found that genetically unique parents (only 405 one ramet reproduces) contributed equally to self-recruitment than those of clonal 406 genotypes (many ramets reproduce). Previous studies have shown that colonies that 407 have suffered from stress due to fragmentation may further invest in growth rather than 408 reproduction (Okubo et al., 2005; . Since half of the clonal parents were smaller 409 than 130 cm², it is reasonable to assume that these fragments may preserve their Furthermore, most of the sampled juveniles were genetically identical to some parents. 421 This result confirms that clonal aggregation of large colonies (i.e. when clones are 422 distributed in patches) can increase local replenishment by supplying new recruits 423 through their fragmentation (Highsmith, 1982) . Despite the fact that large fragments relatedness (all sampled parents versus those contributing to self-recruitment) 431 revealed that mating between closely related adults is less likely to occur. This result 432 suggests that the dispersal of sexual propagules, although limited, is enough to restrict 433 population inbreeding. Furthermore, half of local parents relied on multiple breeding by 434 reproducing with more than two other adult colonies within or outside the study area. Table 1 . Details of Millepora platyphylla population sampling based on colony size (ramet level) and parentage assignments across 702 the three surveyed habitats at Moorea. Percentages give the proportions of juveniles within that habitat that were i) offspring of parents 703 sampled at the same habitat (SR = self-recruitment), ii) offspring of parents sampled at other habitats (ID = inter-habitat dispersal), or 704 iii) were not assigned to parents sampled within the entire area surveyed (UA = unassigned). (300 x 10 m). Adult colonies (potential parents, N = 2101) are shown in grey and juvenile colonies (< 20 cm 2 , N = 1059) in white.
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Offspring assigned to at least one parent sampled within the study area, as revealed by parentage analysis, are shown in red (N = 729 216). estimates for parent-offspring relationship and mean dispersal distance among siblings are given in Table S3 . One full sib relationship 735 was found for P1 and an unsampled parent with a distance of 723.41 m between the two full siblings. 
